APPARATUS AND RELATED METHOD FOR IMAGE PROCESSING 



DESCRIPTION 



Background of Invention 

[Para 1 ] 1 . Field of the Invention 

[Para 2] The present invention relates to an apparatus and a method for 
image processing, and more particularly, to an apparatus and a method for 
image processing with a cutting unit. 

[Para 3] 2. Description of the Prior Art 

[Para 4] Nowadays, most image processing depends on CPU operations. 
Image processing requires a huge amount of operations, and therefore is a 
heavy burden on a CPU whether in computer or in image player 
applications. 

[Para 5] Please refer to Fig. 1 . Fig. 1 is a block diagram of a prior art 
image processing apparatus 100. The conventional image processing 
apparatus 1 00 comprises a CPU 1 0, a frame buffer 20, a compressed file (CF) 
30, a random access memory (RAM) 50, and a video encoder 40. 

[Para 6] Generally, the CPU 1 0 performs a decoding operation on the 
compressed file 30 after receiving the compressed file 30. One example of a 
compressed file is a JPEG (Joint Photographic Experts Group) file. The CPU 1 0 
decodes all compressed files and stores the files in the RAM 50 pixel by pixel. 
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[Para 7] In the prior art, image cutting is performed after decoding. For 
instance, according to the selected range of display, the CPU 1 0 sieves out the 
pixels corresponding to the selected range of display in the RAM 50, and loads 
the pixels from the RAM 50. Afterward, the CPU performs resizing and rotation 
operations on the pixels according to a user setting, and then stores the 
processed image data in the frame buffer 20. Finally, the video encoder 40 
encodes the processed image data stored in the frame buffer 20 and outputs 
to a computer display or a TV screen (not shown in Fig.l ). 

[Para 8] However, every image processing operation (including decoding 
operations), needs to be performed by the CPU 10 alone. Especially when 
performing image cutting, the CPU 10 needs to process a huge amount of 
pixels. Therefore, these special image processing operations ordered by users 
bring a heavy burden to the CPU 1 0, consequently it is likely that the display of 
the computer monitor or the TV screen will be adversely affected. These kinds 
of products will not be attractive to consumers. 

Summary of Invention 

[Para 9] It is therefore a primary objective of the claimed invention to 
provide an apparatus and a method for image processing. 

[Para 10] Briefly described, the claimed invention discloses an apparatus and 
a method for image processing. An apparatus for image processing comprises 
an input First-In-First-Out buffer for receiving a compressed file, a decoding 
core for decoding the compressed file and outputting a decoded file as a 
plurality of code units, a cutting unit for selecting a portion of the code units 
corresponding to a specified range of display, a resizing unit for performing a 
rotation or a resizing operation on the portion of code units, a frame buffer for 
receiving a processed image data from the resizing unit and a digital video 
encoder for converting the processed image data into a digital video signal. 
Moreover, the method includes receiving a plurality of code units, and 
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receiving a range of display information and choosing a portion of the plurality 
of code units according to the range of display information. 

[Para 1 1] These and other objectives of the present invention will no doubt 
become obvious to those of ordinary skill in the art after reading the following 
detailed description of the preferred embodiment that is illustrated in the 
various figures and drawings. 

Brief Description of Drawings 

[Para 1 2] Fig. 1 is a block diagram of a prior art image processing apparatus. 

[Para 1 3] Fig. 2 is a block diagram of the present invention image processing 
apparatus. 

[Para 14] Fig. 3 is a diagram of a frame with all minimum code units 
(MCUs) within a frame. 

Detailed Description 

[Para 1 5] The claimed invention introduces an apparatus for image 
processing. Please refer to Fig. 2. Fig. 2 is a block diagram of the present 
invention image processing apparatus 220 adopted in a video player. The 
image processing apparatus 220 is an integrated chip including an input First- 
In-First-Out (FIFO) buffer 222, a decoding core 223, a cutting unit 225, a 
resizing unit 226, a frame buffer 224, an output FIFO buffer 227, and a digital 
video encoder 228. According to the embodiment of the claimed invention, the 
decoding core 220 is a JPEG decoder, and the input compressed file is a JPEG 
file. 
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[Para 1 6] In the present invention, when a compressed file is input to a 
CPU, the CPU does not perform any operation but transmits the compressed 
file to the decoding core 220 directly. The input FIFO buffer 222 is utilized to 
temporarily store the compressed file. The decoding core 223 is utilized to 
decode the compressed file for transmitting the decoded file as minimum code 
units (MCUs), MCU by MCU to the cutting unit 225. The cutting unit 225 is 
capable of selecting a specified range of display according to a user setting, 
and transmitting the MCUs corresponding to the specified range of display to 
the resizing unit 226 for performing a resizing operation or a rotation 
operation. The processed image data is stored in the frame buffer 224. The 
digital video encoder 228 is capable of converting the image data stored in the 
frame buffer 224 into digital video signals and outputting them. Moreover, the 
output FIFO buffer 227 is utilized to receive the output image data of the 
cutting unit 225 and the resizing unit 226, and outputting the processed 
image data back to the CPU by the command of the CPU. 

[Para 1 7] Usually, the format and the parameters of the compressed file are 
stored in the sampling factor in the header of the JPEG file. When the JPEG file 
is input to the decoding core 223, the decoding core 223 generates MCU data 
according to the sampling factor, and all the MCU data generated from the 
compressed file may form a frame. Please refer to Fig. 3. Fig. 3 is a diagram of 
a frame 300 with all MCUs featured within it. Please also refer to Fig. 2. The 
decoding core 223 outputs all MCUs in the frame 300 in order. Subsequently, 
the CPU outputs information about the selected range of display 31 0 to the 
cutting unit 225. Therefore, the cutting unit 225 is capable of selecting MCU 
data corresponding to the selected range of display according to the 
information output by the CPU. For example, the selected range of display 
31 0 in the frame 300 contains MCU323, MCU324, MCU325, MCU326, 
MCU333, MCU334, MCU335, and MCU336. Therefore, the cutting unit 225 is 
capable of performing cutting operations to the MCUs specified above. That is, 
the cutting unit 225 selects the range of display 310 only, and discards other 
MCUs beyond the range of display 31 0. This way, unnecessary image 
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processing operations are reduced. Following the discarding of out-of- 
range MCUs, the MCUs selected by the cutting unit 225 are input to the 
resizing unit 226, and the resizing unit 226 may perform resizing operations 
or rotation operations or other special operations to the MCUs within the range 
of display 310. The processed image data may be stored in the frame buffer 
224, and the digital video encoder 228 may read the image data stored 
in the frame buffer 224, perform encoding, generate digital video signals and 
output the digital video signals to the image processing 
apparatus 220. According to the embodiment of the claimed 
invention, the digital video encoder 228 is an ITU-R656 digital video 
encoder. 

[Para 1 8] According to the present invention, when the JPEG file is 

input to the CPU, the CPU outputs the JPEG file to the decoding core and 
outputs a plurality of MCUs to the cutting unit 225. The cutting unit 225 
selects a specific number of MCUs and outputs the selected MCUs to the next 
stage, the resizing unit, for special processing. 

[Para 19] The present invention integrates the cutting unit 22 5 into 
the image processing apparatus 220. According to the pipelined cutting 
unit 225 in the image processing apparatus 220, when a JPEG file is input, the 
decoded image of the JPEG file may be obtained after processing of each 
device, and the MCUs may be delivered to the cutting unit 225 for image 
cutting processing. Decoding and image cutting operations are no longer 
performed by the CPU alone. Therefore, for the CPU, the burden of image 
processing is reduced substantially. Hence, the display of the computer 
monitor or the TV screen is less likely to be adversely affected. 

[Para 20] Furthermore, the cutting unit 225 performs operations on the 
decoded image file MCUs, MCU by MCU. The number of operations involved in 
the present invention method is much lower than the number of operations 
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involved when performing operations pixel by pixel, as in the prior art. The 
speed of image processing is increased as well. 

[Para 21] In summary, the advantage of the claimed invention is the 
reduction of the burden on the CPU, and the speeding up of image processing 
by utilizing a cutting unit. 

[Para 22] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method may be made while 
retaining the teachings of the invention. Accordingly, the above disclosure 
should be construed as limited only by the metes and bounds of the appended 
claims. 
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